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[57] ABSTRACT
Low moisture chewing gum compositions and methods

of preparation using carbohydrate syrup-plasticizer

composttions to improve flexibility and shelf life char-
acteristics are disclosed. The syrup comprises carbohy-
drate solids and water, with less than 30% of the solids
having a degree of polymerization (DP) of | and more
than 20% solids with a DP of 4 or greater. The ratio of
carbohydrate solids to plasticizing agent in the compo-
sition 15 between 0.5:1 and 100:1 and the total water
content of composition is less than 20%. The syrup-
plasticizer composition is prepared by providing a car-
bohydrate syrup or combined syrups with the proper
carbohydrate solids distribution, combining a plasticizer
such as glycerine or propylene glycol and evaporating
water from the combined syrup plasticizer composition.
Chewing gum made using the evaporated syrup compo-
sition includes about 5% to about 75% gum base, about
3% to about 75% of a sweet bulking agent, about 5% to
about 75% of the evaporated syrup composition and
optional ingredients used in conventional chewing
gums but less than 2% moisture.

39 Claims, No Drawings
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- LOW MOISTURE CHEWING GUM
COMPOSITIONS AND METHODS OF
PREPARATION

CROSS REFERENCE TO RELATED
APPLICATION

This application is a divisional application of U.S.
application Ser. No. 06/788,078, filed Oct. 16, 1985 now
U.S. Pat. No. 4,671,861, which is a continuation-in-part
application of U.S. application Ser. No. 611,991, filed
May 18, 1984 now abandoned in the name of Mansukh
M. Patel, Michael A. Reed and Vasek J. Kures and

entitled “Composition and Method for Improved Flexi- -

bility Retention in Chewing Gum.”

BACKGROUND OF THE INVENTION

The present invention relates generally to improved
chewing gum compositions including improved carbo-
hydrate syrup compositions and methods of preparation
of the chewing gum compositions.

The use of carbohydrate syrups in chewing gums is
well known in the art. In particular, relatively low D.E.

(dextrose equivalent) carbohydrate syrups are espe-.

cially desirable for the texture and binding effects
which the solids in such syrups provide in certain appli-
cations.

However, it has been found that relatively high levels
of moisture present in typical carbohydrate syrups have
proven unsatisfactory for various reasons. For example,
conventional chewing gum has been generally thought
to require a moisture content of approximately 3 to 5
percent by weight for aceptable softness and flexibility.
Nearly all of the moisture in chewing gum is provided
by carbohydrate syrups such as conventional corn syr-
ups or sugar alcohol syrups (including sorbitol solutions
and hydrogenated starch hydrolysate solutions) typi-
cally added to chewing gum compositions to improve
binding and softness characteristics in the gum. A major
problem with conventional gum compositions is that
they gradually become hard and brittle from moisture
loss which occurs when the chewing gum is stored at a
relative humidity lower than the equilibrium relative
humidity of the gum. When moisture is lost from the
gum, ingredients originally dissolved in the water re-
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crystallize, causing the gum to become stiff and brittle.

For this reason, chewing gum is typically wrapped in -

moisture-impermeable packages to prevent loss of mois-
ture. However, even with such packaging, the moisture
may eventually migrate out of the gum.

In sugarless chewing gums, hydrogenated starch
hydrolysates and sugar alcohols such as sorbitol are
often used as sweeteners and bulking agents. Such sug-
arless gums are hygroscopic in nature, attracting mois-
ture from the atmosphere. The result is that, over time,
sugarless gums often become “sticky” and loose their
body and texture. It is desirable to use relatively low-
moisture formulations including low-moisture carbohy-
drate syrups in such gums so that the gums will be able
to withstand greater moisture absorption before they
reach an undesirably “sticky” state. |

In sugarless gums, it is sometimes advantageous to
use hydrogenated starch hydrolysate solutions rather
than sorbitol solutions because of the greater binding
etfects of the higher molecular weight components in
the hydrogenated starch hydrolysates solids. However,
hydrogenated starch hydrolysate syrups typically have
a relatively high moisture level. The reduction of the
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amount of moisture in such syrups allows more hydro-
genated starch hydrolysates to be used without exceed-
Ing moisture limitations in the final chewing gum prod-
ucts.

Furthermore, it has been found desirable to minimize
the moisture content of chewing gum compositions in
order to prevent the deterioration of certain moisture-
sensitive ingredients. For example, it is well known that
the stability of artificial dipeptide sweeteners such as
aspartame (L-spartyl-L-phenylalanine methyl ester) in
chewing gums is a function of water activity, time,
temperature and pH. In aqueous systems, aspartame
spontaneously converts to diketopiperazine with pro-
portional loss of sweetness. The rate of this conversion
reaction can be controlled by minimizing the water
activity in chewing gums containing aspartame.

These and other undesirable effects of relatively high
moisture levels in chewing gums containing carbohy-
drate syrup compositions can be minimized by reducing
or evaporating moisture from the carbohydrate syrups.
However, problems have been encountered in economi-
cally evaporating moisture initially present in certain
carbohydrate syrup compositions, particularly low
D.E. carbohydrate syrups, to desired relatively low
levels. Specifically, as such syrups are evaporated, their
viscosities increase substantially, with the result that at
some moisture levels the syrups cannot be economically
processed in conventional evaporating equipment. Fur-
thermore, even when evaporation to a desired moisture
content 1s possible, further handling of the syrup, espe-
cially if it is cooled after evaporation, is difficult if not
impossible. Thus, the syrup must be kept hot to facilitate
handling and used quickly to prevent degradation by
the heat. If the syrup is cooled, the extreme viscosity
makes reheating it a slow and difficult process.

SUMMARY OF THE INVENTION

The present invention is directed to gum composi-
tions utilizing an improved carbohydrate syrup compo-
sition and methods of preparing the gum compositions.
The mmproved carbohydrate syrup used in the gum
compositions produces a gum composition which over-
comes these and other disadvantages of prior known
gum compositions and preparation methods.

According to one aspect of the present invention, an
improved method of preparing a gum composition gen-
erally comprises the steps of providing a syrup of water
and carbohydrate solids having less than about 30%
solids with a degree of polymerization (“DP”’) of 1 and
at least about 20% solids with a DP of 4 or greater,
combining the syrup with a plasticizing agent consisting
of glycerine, propylene glycol or a mixture thereof at a
weight ratio of between about 0.5:1 and about 100:1
carbohydrate solids to plasticizing agent, evaporating

“moisture from the mixture so that the total water con-

tent of the evaporated syrup-plasticizer composition is
less than about 20% by weight; providing a chewable
gnim base, a bulking agent (selected from the group
consisting of sugars, sugar alcohols and mixtures
thereof), optional flavors, artificial sweeteners, colors,
preservatives and processing aids; and combining the
gum base in amount from about 5% to about 75% by
weight of the chewing gum composition, the sweet
bulking agent in amount from about 5% to about 75%
by weight of the chewing gum composition, and the
evaporated syrup-plasticizer composition in amount
from about 5% to about 75% by weight of the chewing
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gum composition, and the optional 1ngred1ents to form _'

- a finished ehewmg gum composition.

The pre-mlxmg of the plasticizing agent with the

- syrup prior to evaporation of its moisture facilitates the

process of evaporation and allows the syrup to be evap-
orated at a higher rate and to a higher solids level by
reducing the viscosity of the syrup. The resulting syr-

~ups have a low water content and, when incorporated

~in the gum formulations of the present mventlon, add

relatively little water to the composition.
- Other aspects of the present invention are directed to

a _
earbohydrates de51rable for use m rnakmg chewrng.
gums with good flexibility and bmdlng characteristics

are very viscous when evaporated to the low morsture B

levels found desirable in the present invention.

While in theory the carbohydrate solids DP dtstnbu-' o
- tion may be contrived by mixing individual compo- _
nents, generally only dextrose and sorbitol (and to a o

slight extent maltose) are available commercnally by

- themselves. Typically, the DP distribution of corn Syr--

10

gum compositions which include the improved carbo-

- hydrate syrup-plasticizer compositions. These gum
~ compositions have improved texture, binding, and shel-

- flife charactenstics. The carbohydrate DP distribution
of the improved syrup compositions promote flexibility

15

and softness in the chewing gum compositions during

- storage. It is believed that the combination of large
amounts of high DP carbohydrate solids with low DP
solids provides these flexibility and softness characteris-

20

‘tics. It is also believed that these syrup-plasticizer com- -
- posittons reduce the susceptibility of re-crystallization

of ingredients as a result of moisture loss whrch oceurs_

- during storage. |
Specifically, such gum composmons accordlng to
one aspect of the present invention comprise 5% to
. 75% by weight of a chewable gum base; 5% to 75% by
‘weight of a bulking agent selected from the group of

- sugars, sugar alcohols and mixtures thereof; 5% to 75%
by weight of a mixture of an aqueous syrup of carbohy-
. drate solids wherein less than about 309 of the carbo-
 hydrate solids have a DP of 1 and more than about 20%

“ of the carbohydrate solids have a DP of 4 or greater,

25

ups and hydrogenated starch hydrolysate syrups are
governed by the method of preparation, and a broad

variety of different DP components are present. Thus, .=
typically a syrup having a large proportion of solids

~ with a DP of 4 or greater will have many of the solids
with a DP of 7, 8 and even 10 or more. Syrups such as

these have in the past presented practlcal limitations on

the amounts of moisture which can be removed eco-
normcally from the syrups usmg conventlonal evaporat- o

ing equipment.

In general, the carbohydrate syrups useful in the o

present invention have less than 30% solids with a DP

~of 1 and more than about 20% solids with a DP of4or )
greater More preferably, the level of solids with a DP

of 1 1s less than about 10% by welght For some apphca- |

tions, partlcularly sugar and corn syrup carbohydrate o

- syrups, it is preferable to have 30% or more solids with

~aDPof4or greater, most preferably about 35% to 40% B

30

" “and a plasticizing agent selected from the group of glyc-

_erine, propylene glycol and mixtures thereof, at a ratio

of carbohydrate solids to plasticizing agent of between

about 0.5:1 and about 100:1, evaporated to a water con-
- ____f’_""tent of less than 20%: and oPttonal ﬂavors artificial
~_ Sweeteners, colors, preservatives and processing aids.

- Carbohydrate distributions for syrup-plasticizer com-
__positions used in the present invention may be obtained
by combining a relatively high D.E. corn syrup with a

relatively low D.E. corn syrup, each syrup constituting
from about 20% to about 80% by weight of the syrup-
45

- plasticizer COIIIpOSIthIl |
The present invention, in both its method and compo-
sition aspects, will be best understood from the follow-
Ing descriptions of presently preferred embodiments of
the invention, which are intended to be merely illustra-
- tive of the various aspects of the 1nvent10n rather than
limiting. |

'DETAILED DESCRIPTION OF THE
- PRESENTLY PREFERRED EMBODIMENTS
Conventional earbohydrate syrups used in chewing

gums typically contain moisture in the range of from
‘about 15% to about 30% by weight. This moisture,

35

solids with a DP of 4 or greater.

In general, the improved method of prepanng a car-"'__ __
bohydrate syrup composition according to the present -
- invention comprises the step of combining a carbohy-
“drate syrup with a glycerine or propylene glycol plasti--
cizing agent in a weight ratio of between about 0.5:1 and

about 100:1, preferably between 0.75:1 and 40:1 and

most preferably between 2:1 and 30:1, carbohydrate-___._ -

solids to plaStIClZng agent and evaporatmg the mois-
ture initially present in the syrup-plastn::tzmg agent.
combination. - - - |

- The glycerme or propylene glycol plastrctzmg agent

whlch is combined with the carbohydrate syrup, facili-
tates the evaporation of moisture initially present in the
syrup-plasticizing agent comblnatlon and permits the

evaporation of the moisture using conventional evapo-

- rating eqmpment In particular, the plasticizing agent
reduces the viscosity of the - syrup to speed the evapora-

tion process and allow reduction of moisture to desired =~
low levels. It also facilitates handlmg and storage of the -~

‘syrup after evaporation.

50

As used herein, the terni carbohydrate" is 1ntended o

to be used in its broadest sense to cover sugars and
starch hydrolysates, such as but not limited to saccha-

- rides, polysaccharides (such as corn syrup solids),

55-

- when combined with any moisture present in other
ingredients, frequently results in undesirable effects

including reduced shelf life and unsatisfactory texture
characteristics. One aspect of the present invention is
~based upon the recognition that reducing the moisture

- level of a carbohydrate syrup will result in an overall

decrease in the moisture level of the chewing gum in
which the syrup is used. However, the viscosities and
recrystahzatlon of carbohydrate syrups during evapora-

_ N ‘tion is highly dependant on the DP distribution of the
~ carbohydrate solids. Syrups with high levels of high DP

65

starches and mixtures thereof, as well as sugar alcohols '

and hydrogenated starch hydrolysates, such as but not
limited to hydrogenated saccharides, hydrogenated o

polysacchandes, hydrogenated starches and rmxtures .
thereof. - | S
‘Known plastlcmng agents mclude glycerme (also-
known as glycerol), propylene glycol and mixtures

‘thereof. The. preferred plasticizing agent is glycerine.
The glycerine will preferably contain less than 1%

water. Glycerine with higher moisture content can be

‘used but Cl5’n'f-‘slf’cmfilngly greater ‘evaporation. of the )
syrup will be requrred The syrup and plasticizing agent

are combined using conventlonal mlxlng apparatus--
which is well known in the art.’ |

In the present mventlon mo:sture mltrally present in
the syrup- plastlcmng agent oombmatlon is removed by o
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evaporation. The amount of moisture which can be
evaporated will depend upon the initial moisture level
of the carbohydrate syrup, the amount of plasticizing
agent used and the carbohydrate distribution of the
syrup. The amount of moisture removal preferred will
also depend on these same factors and the other ingredi-
ents in the composition in which the carbohydrate
syrup is used. It is recognized that the easy evaporation
of moisture made possible by the addition of a plasticiz-
ing agent will not be beneficial in all contexts, but in the
context of the present invention, the method permits
removal of initial moisture by amounts of 20%, 50% or
even 75%. For syrup-plasticizer compositions used in
chewing gums in the present invention, the moisture
level will be evaporated to below 20%, preferably
below 14% for some compositions and as low as 10% or
even 5% for other compositions.

The evaporation of the syrup composition used in the
present mvention can be accomplished using conven-
tional evaporation equipment, two examples of which
are next described. The preferred evaporator is a known
agitated heated kettle such as a 150-gallon size kettle
with an anchor type impeller such as the device manu-
factured by Groen Process Equipment Group, a Divi-
sion of the Dover Corporation of Elk Grove Village,
Illinois. In such an evaporator, a high-viscosity material
cannot be stirred. In the present invention, the plasticiz-
ing agent keeps the viscosity of the evaporating syrup
composition low to permit moisture to be evaporated
from the syrup, leaving desired relatively high solids
levels.

Alternatively, a tube evaporator, preferably a device
such as a thin film evaporator manufactured under the
trademark “PARAVAP” by APV Equipment, Incor-
porated of Tonowanda, New York, can also be used.
This evaporator is a “falling film” type evaporator in
which the material from which the moisture is to be
evaporated descends the sides of a heated tube or pipe,
which conducts heat to evaporate the moisture. If the
material 1s too viscous, it would not flow down the tube.

Another evaporator known as a “wiped film evapora-

tor” such as the device manufactured by the Luwa

Corporation of Charlotte, North Carolina can also be
used for high-viscosity materials. Such an evaporator is
similar to a tube evaporator, but employs a wiping blade
inside the tube which removes materials from contact

with the surface of the tube. Although this evaporator is

excellent for use with heat-sensitive and high-viscosity
materials because of the action of the wiping blade, it is
more expensive than an equivalent tube evaporator and
requires more maintenance. Thus it is not convention-
ally used to evaporate carbohydrate syrups. The pres-
ent invention makes it possible to use the conventional
evaporating equipment without resort to use of a wiped
film evaporator.

In syrup compositions used in the present invention
employing corn syrups, the carbohydrate solids therein
comprise not more than about 30% and preferably not
more than 20% by weight saccharides having a DP of 1.
Such a carbohydrate distribution can be obtained by
using a relatively low D.E. corn syrup such as the syrup
manufactured by the A.E. Staley Manufacturing Com-
pany of Decatur, Illinois under the brandname “Staley
300”. This syrup has a D.E. of about 35, with a carbohy-
drate solids distribution of about 4% with a DP of 1
and about 63% with a DP of 4 or greater. This solids
distribution is in the range of syrups preferred for use in
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6_ '
certain chewing gums because of the texture and bind-
ing effects which such low D.E. syrups achieve.

Preferred carbohydrate distributions may be obtained
by using a blend of relatively low D.E. and high D.E.
syrups. As used herein, the term “relatively low D.E.”
refers to a D.E. of not greater than about 40, and “rela-
tively high D.E.” refers to a D.E. of not less than about
40.

In one embodiment of the invention using starch
hydrolysates (corn syrup solids), the syrup mixture
preferably comprises 1-5% plasticizing agent, not less
than about 20% by weight maltose and not less than
about 10% by weight of saccharides having DP 10 or
greater, the carbohydrate percentages being expressed
in terms of dry solids in the syrup. This preferred carbo-
hydrate distributions can be readily obtained by com-
bining a relatively high D.E. high-maltose corn syrup
with a relatively low D.E. corn syrup, both syrups
constituting within the range of from about 25% to
about 70% by weight of the syrup-plasticizer mixture.
A preferred range of maltose in the high D.E. syrup is
between about 40% and about 50% by weight of dry
solids.

In terms of dry solids, a specific preferred syrup mix-
ture of this embodiment comprises about 32% by
weight maltose, about 20% by weight of saccharides
having DP 10 or greater, and about 6% by weight dex-
trose. This formulation can be obtained by combining a
50 D.E., high-maltose syrup with a 20 D.E. syrup in the
following weight percentage amounts: about 55% by
weight of the high D.E. corn syrup, and about 42.5% by
weight of the low D.E. corn syrup; the remainder com-
prises a platicizing agent. In the high D.E. syrup, mal-
tose should constitute about 44% by weight of dry
solids. |

The syrup mixture of this embodiment of the inven-
tion may be added to a chewing gum composition as a
substitute for conventional corn syrups, and, apart from
preparation of the syrup and the step of adding it to
chewing gum, the remaining aspects of chewing gum
manufacture may be carried out in accordance with

- techmiques which are well-known in the art.

EXAMPLE |

An example of a preferred formulation for use in one
embodiment of the invention uses combined carbohy-

drate syrups as follows:

Ingredient % By Weight
SOD.E. 55.0
(high maltose) corn syrup

20 D.E. corn syrup 42.5
Glycerol 2.5

(or propylene glycol) 100.0

The weight percentages are amounts of ingredients in
the syrup mixture prior to evaporation of water there-
from. After the syrups and plasticizer are combined,
water 1s evaporated from the mixture until a moisture
level of not greater than about 14% by weight is ob-
tained. When evaporation is completed, the amount of
plasticizer in the syrup will be about 3% by weight of
the syrup. The high and low D.E. syrups in this example
are supplied by the A. E. Staley Manufacturing Com-
pany under the brand names, “Staley 7350” (high mal-
tose syrup) and “Staley 200”, respectively. The carbo-
hydrate solid distribution of this combined syrup has
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about 6% solids with a DP of 1 and about 45% solids

~ with a DP of 4 or greater.

A chewing gum composition which benefits from the
characteristics imparted by the above syrup comp031-
~ tion can be prepared by combining the followmg 1ngre-

- dients in a conventional manner.

Ingredient - % By Weight
Gum Base - 200
Sugar | | 343

~ Syrup of Example 1 - 25.0
Flavor 0.7

100.0

Conventional gum bases and 'ﬂa?vorings can be used.

The chewing gum will have good textural properties

which will be retained over prolonged storage.
The carbohydrate solids in the carbohydrate syrup
composmons used in the present invention may com-

lysates solids and corn syrup solids. The hydrogenated
- starch hydrolysates solids preferably comprise not more
 than about 25% by weight hydrogenated saccharides
having 2 DP of 1 and not less than 20% by weight
hydrogenated saccharides having a DP of 4 or greater.
A preferred hydrogenated starch hydrolysate syrup is
the “LLYCASIN” brand hydrogenated starch hydroly-
sate syrup manufactured by the Roquette Corporation
of New York, New York (hereinafter “Lycasin HSH”).

)

10

s

g

~-continued
~ Ingredient % By Weight .
Flavor RS WMo L .

- :s-"?mo.:o s

The total molsture content of the gum wﬂl be less

than 2%, but the product will be unusually flexible for

a sugarless gum. Moreover, because of the low moisture -
content the product will not dry out and aspartame (1f

- added as an OptlQnal 1ngred1ent) wrll exhxblt good stabll-
ity. . b _ .

EXAMPLE 3 __
Non-tack chewmg gum base formulas are descnbed._ o

in U.S. Pat. No. 3,948,380 to Comollo. These bases
- produce chewing gums which are desirable in that they

- do not adhere to teeth or to most dental apphances o

20 ‘However, the nature of these gum bases is such that

prise hydrogenated starch hydrolysates solids, corn
syrup solids or a mixture of hydrogenated starch hydro-

they requlre good blndmg characteristics in the gum -
formulas in which they are used. The gums also tend to

: dry out and become brittle over time.

23

It may be advantageous to combme a hydrogenated”

‘starch hydrolysate syrup with a corn syrup for use with

such non-tack gum bases. One such combination is pro-
duced by comblmng the prevmusly described “Staley

- 200" corn syrup in an amount of about 35% by weight

30 .

- This syrup contains about 25% water. The carbohy- -

drate distribution of L.ycasin HSH is about 6% oligosac-
charides of a DP of 1, about 52% with a DP of 2, about
18% with a DP of 3, about 1.5% with a DP of 4, about
2% with a DP of 5, about 3.7% with a DP of 6, about
-3.4% with a DP of 7, about 2.2% with a DP of 8, about
'1.0% with a DP of 9 and about 11% with a DP of 10 or

~ greater. Lycasin HSH thus has about 24% carbohy-
drates with a DP of 4 or greater. A higher concentra-
tion of high DP hydrogenated starch hydrolysate may-
be preferred in terms of providing flexibility to chewing

gum, but Lycasin HSH is preferred because it is gener-

ally recognized as safe in food products and it has non-

cariogenic properties which might be lost if a greater
amount of high DP carbohydrates were present. Hy-

35

of the combination with Lycasin HSH in an amount of

_about 60% by weight of the combination and glycerine - '

in an amount of about 5% by weight of the combina-
tion. The water content of the syrup is reduced from

about 23% to about 16%. At this point the syrup will - o
~ comprise about 78% carbohydrate solids, 16% water

and a little more than 5% glycerine. The carbohydrate

solids dlstnbutlon will be less than 7% with a DP of 1- e

and greater than 40% with a DP of 4 or greater.

- a gum base as disclosed in the Comollo patent and this

45

drogenated starch hydrolysates and methods for their

- preparation are described in U.S. Pat. Nos. 4,279,931,

- 1ssued July 21, 1981, and 4346116 issued Aug. 24_
- 1982. |

_ EXAMPLE'2 |
A preferred sugarless syrup used in the present inven-

‘tion comprises 78% by weight Lycasin HSH syrup and

22% glycerine. The 1nitial moisture content of this

agitated kettle to yield a product with 67% Lycasin
HSH solids, 25% glycerme and 8% water. The Lycasin
HSH solids distribution is unchanged by the process.
A preferred sugarless chewing gum formula which
uses this syrup can be produced by comblmng the fol-
Iowmg mgredlents | |

[ngredient % By Wetght

- Gum Base 250
Syrup | 17.0
Sorbitol 49.0
Mannitol

8.0

50

A non-tack, peppermmt flavored chewing gum usmg"' |

combined syrup can be prepared from the fellowmg |

formula:
- Ingredient % By Weight
- QGum Base s 20000
- Sugar L5430
- Syrup | - 2250
Peppcrmmt Oil ST Y AT
100

The gum so produced will have good cohesmn and

~ chewing texture. It will also exhibit improved resistance -

to drying out when stored over long periods of time due

to the hygroscopicity of the Lycasin HSH solids. -

| | _ 33
~ syrup 18 20%, but is reduced to 8% by evaporationinan

- rather than limiting, and that various changes and modi- '_
- fications to the presently preferred embodiments de-

63

It should be understood that the chewing gum com— "
positions and methods described in detail herein are.
merely illustrative of various asPects of the invention

scribed may be made. It is intended that the following

claims, including all equwalents, theref'ore deﬁne the -

scope of the invention.
We claim: e .
1. A method of preparing a chewmg gum comp051- L
tion comprising the steps of: L o
(a) combining a syrup, contamlng water and carbohy-- -
drate solids having less than about 30% solids with
a degree of polymerization (DP) of 1 and at least
- about 20% sohds with a DP of 4 or greater, w1th a'. |
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plasticizing agent consisting of glycerine, propy-
lene glycol or a mixture thereof at a weight ratio of
between about 0.5:1 and about 100:1 carbohydrate
solids to plasticizing agent;

(b) evaporating moisture initially present in the syr- 3
up-plasticizer composition so that the total water
content of the evaporated syrup-plasticizer compo-
sition is less than about 20% by weight;

(c) providing a chewable gum base; a bulking agent
selected from the group consisting of sugars, sugar 10
alcohols and mixtures thereof; optional flavors;
artificial sweeteners; colors; preservatives and pro-
cessing aids; and

(d) combining the gum base in amount from about 5%
to about 75% by weight of the chewing gum com- 15
position, the sweet bulking agent in amount from
about 3% to about 75% by weight of the chewing
gum composition, and the evaporated syrup-plasti-
cizer composition in amount from about 5% to
about 75% by weight of the chewing gum compo- 20
sition, and the optional ingredients to form a fin-
ished chewing gum composition having a total
moisture content of less than 2%.

2. The method of claim 1 wherein at least 209% of the
moisture initially present in the carbohydrate syrup- 25
plasticizing agent combination is evaporated therefrom.

3. The method of claim 1 wherein at least 50% of the
moisture intitially present in the carbohydrate syrup-
plasticizing agent combination is evaporated therefrom.

4. The method of claim 1 wherein at least 75% of the 30
moisture Initially present in the carbohydrate syrup-
plasticizing agent combination is evaporated therefrom.

5. The method of claim 1 wherein the final moisture
level of the carbohydrate syrup-plasticizer composition
i$ not more than 14% by weight thereof. 35

6. The method of claim 1 wherein the final moisture
level of the carbohydrate syrup-plasticizer composition
1S not more than 10% by weight thereof.

7. The method of claim 1 wherein the final moisture
level of the carbohydrate syrup-plasticizer composition 40
1s not more than 5% by weight thereof.

8. The method of claim 1 wherein the carbohydrate
solids comprise corn syrup solids.

9. The method of claim 1 wherein the carbohydrate

solids comprise hydrogenated starch hydrolysate solids. 45

10. The method of claim 1 wherein the carbohydrate
- solids comprise a mixture of corn syrup solids and hy- -
drogenated starch hydrolysate solids. = . .

11. The method of claim 1 wherein the evaporating
step is carried out by agitating and heating the syrup- 50
plasticizing agent combination in an agitated heated
kettle. ._

12. The method of claim 1 wherein the evaporating
step 1s carried out by passing the carbohydrate syrup-
plasticizing agent combination through a thin film evap- 55
orator. '

13. The method of claim 1 wherein the plasticizing
agent 1s glycerine at a weight ratio of from about 0.75:1
to about 40:1 carbohydrate solids to glycerine.

14. The method of claim 13 wherein the ratio of car- 60
bohydrate solids to glycerine is between about 2:1 and
about 30:1.

15. The method of claim 1 wherein the carbohydrate
soltds comprise less than about 20% carbohydrates
having a DP of 1. 65

16. The method of claim 1 wherein the carbohydrates
solids comprise less than about 10% carbohydrates

having a DP of 1.

10

17. The method of claim 1 wherein the carbohydrate
solids comprise hydrogenated starch hydrolysates with
about 24% ot the carbohydrates having a DP of 4 or
greater. |

18. The method of claim 1 wherein the carbohydrate
solids comprise corn syrup solids with about 309 or
more of the carbohydrates having a DP of 4 or greater.

19. The method of claim 18 wherein about 35% to
40% of the carbohydrate solids have a DP of 4 or
greater.

20. The method of claim 1 wherein the carbohydrate
solids comprise hydrogenated starch hydrolysate solids
containing about 6% oligosaccharides of a DP of |,
about 52% with a DP of 2, about 189 with a DP of 3
and about 11% with a DP of 10 or greater.

21. The method of claim 1 wherein the carbohydrate
solids are corn syrup solids comprising not less than
about 20% by weight maltose.

22. The method of claim 1 wherein the carbohydrate
syrup comprises a mixture of 20% to 80% by weight of
a syrup with a D.E. greater than 40 and 20% to 80% of
a syrup with a D.E. of less than 40.

23. A method of preparing a gum composition com-
prising the steps of:

(a) providing a chewable gum base in an amount
within a range of from 5% to 75% by weight of
said gum composition;

(b) providing a bulking agent selected from the group
of sugars, sugar alcohols and mixtures thereof in an
amount within a range of from 5% to 75% by

- weight of said gum composition;

(¢) providing a carbohydrate syrup comprising an
aqueous solution of carbohydrate solids, said syrup
selected from the group of corn syrups, hydroge-
nated starch hydrolysates and mixtures thereof,
wherein less than about 30% by weight of said
carbohydrate solids have a DP of 1 and more than
about 20% of said carbohydrate solids have a DP
of 4 or greater;

(d) providing a plasticizing agent selected from the
group of glycerine, propylene glycol and mixtures
thereof,

(¢) combining said carbohydrate syrup with said plas-
ticizing agent at a ratio of carbohydrate solids to
plasticizing agent of between about 0.5:1 and about
100:1 to form a mixture;

(f) evaporating moisture present in said mixture to
produce a dehydrated mixture containing less than
20% water by weight; and

(g) combining said dehydrated mixture in an amount
within a range of from 5% to 75% by weight of
said gum composition with said gum base and said
bulking " agents and optional flavors, artificial
sweeteners, colors, preservatives and processing
aids to form a finished gum composition having a
moisture content or less than 2%.

24. A gum composition having a moisture content of

less than 2% comprising:

(@) 5% to 75% by weight of a chewable gum base:

(b) 3% to 75% by weight of a bulking agent selected
from the group of sugars, sugar alcohols and mix-
tures thereof:

(€) 5% to 75% by weight of a dehydrated mixture of
(1) an aqueous syrup of carbohydrate solids, said

syrup selected from the group of corn syrups,
hydrogenated starch hydrolysates and mixtures
thereof wherein less than about 309 of said
~carbohydrate solids have a DP of 1 and more
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than abcut 20% of said carbohydrate solids havc
a DP of 4 or greater; and _ R
(if) a plasticizing agent selected from the group of
~ glycerine, prcpylenc glycol
~ thereof: - -
(iii) said syrup and plasticizing agent bemg mixed at
a ratio of carbohydrate solids to plasticizing
- agent of between about 0.5:1 and about 100:1;
(iv) wherein the water content of said dehydrated
mixture is less than 20%; and

‘and mixtures

12

gum such that the mixture has a reduced water ccntent S
of not greater than about 14% by weight of the mixture.
'30. In a method for manufacturing chewing gum
- containing less than 2% moisture, the step of adding to
~ the gum a carbohydrate syrup mixture to improve the = -
- flexibility retention of the gum, the syrup mixture com-

prising water in an amount not greater than about 20%

by weight of the mixture, starch hydrolysate solids

10

(d) optional flavors, artificial sweeteners, cclors, pre-

servatives and processing aids.

25. A chewing gum composition to which has been

added a carbohydrate syrup mixture to improve the

13

flexibility retention of the gum; the added Syrup mixture
comprising water in an amount not greater than about

20% by weight of the mixture, starch hydrolysate solids

having less than 30% solids with a DP of 1 and at least

about 20% solids with a DP of 4 or greater, and a plasti-

20

- cizing agent selected from the group consisting of glyc- |
erol and propylene glycol and constituting from about
1% to about 5% by weight of the mixture, said gum

~ composition comprising less than 2% moisture.

- 26. The chewing gum composition of claim 25 -

having less than 30% solids with a DP of 1 and at least
about 20% solids with a DP of 4 or greater, and a plasti-

cizing agent selected from the group consisting of glyc-
erol and propylene glycol and constituting from abcut. |
1% to about 5% by weight of the mixture. |

31. The method of claim 30 wherein thc amount cf
plasticizing agent is about 3% by welght of the mixture.

32. The method of claim 30 further ccmpnsmg the
step of evaporating water from the mixture pl'lOI' tothe
- step of adding the mixture to the gum. -

33. The rnethod of claim 32 wherein water 1S re-

moved from the syrup mixture until the mixture has a
- water content of not greater than about 14% by weight.

34. The method of claim 30 wherein the starch hy- :

drcylasate solids ccmpnse not less than about 20% by. -

- weight maltose.

25

‘wherein the amount of plastlmzmg agent 1S about 3% by

weight of the mixture.

27. The chewing gum ccmposztlcn of clalrn 25. )

‘wherein the amount of water is not greater than about _

'14% by weight of the mixture.

28. The chewing gum cc-mpos:tlcn cf claim 25
wherein the carbohydrate syrup comprises: a high D.E.
corn syrup constituting from about 25% to about 70%

by weight of the mixture and having a D.E. of not less

than about 40; and a low D.E. corn syrup ccnstltutmg
from about 25% to about 70% by weight of the mixture
and having a D.E. of not greater than about 40:

- 29. The chewing gum composition of claim 25 having
a reduced water content obtained by removing water
from the syrup mixture before adding the mixture to the

30

35. The method of clann 30 whercm the starch hy-'_ "
drolysate solids comprise not less than about 10% by o

weight of saccharides having a DP of 10 or greater. =
36. The methcd of claim 30 wherem the carbohydrate |

“syrup comprises: a high D.E. corn syrup constituting o
from about 25% to about 70% by welght of the mixture
and having a D.E. of not less than about 40: and a lcw‘_ o

- D.E. corn syrup ccnstltutlng from about 25% to about

- 70% by weight of the mixture and havmg aD.E. of not - -

35

greater than about 40.

37. The method of claim 1 wherem the plastlctzmg |

. agent comprises propylene glyccl

38. The gum composition of clalm 24 wherem theﬂ

~ plasticizing agent ccmpnses prcpylcne glycol.

40

45

39. The gum composmon of claim 25 wherein the__.-' :

plasticizing agent comprises propylene glycol.
SR AL A L

50
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 4,728,515

DATED - March 1, 1988
INVENTOR(S) :  mansukh M. Patel et al. Page 1 of 2

It is certified that ervor appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

On the cover sheet, column 1, under "Inventors" and
after "J. Wokas", please delete "Bollingbrook" and
substitute therefor --Bolingbrook--.

In column 1, line 33, please delete "“aceptable" and
substitute therefor --acceptable--.

In column 3, line 60, please delete "shelf life" and
substitute therefor --shelflife--.

In column 3, line 66, please delete "recrystalization"”
and substitute therefor --re-crystalization--.

In column 3, line 67, please delete "dependant" and
substitute therefor --dependent--.

In column 6, line 16, please delete "distributions" and
substitute therefor --distribution--.

In column 6, line 33, please delete "platicizing" and
substitute therefor --plasticizing--.

In column 6, line 66, after "names" please delete —--,--.
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INVENTOR(S) :  Mansukh M. Patel et al. Page 2 of 2

It 1s certified that error appears in the above-identified patent and that said Letters Patent is hereby
carrected as shown below:

IN THE CLAIMS

In column 9, line 66, please delete "carbohydrates" and
substitute therefor --carbohydrate--.

In column 10, line 42, after "thereof" please delete
"," and substitute therefor --;--.

In column 10, line 56, please delete "or" and substitute
therefor --of--.

In column 12, lines 22 and 23, please delete
"hydroylasate" and substitute therefor --hydrolysate--.

Signed and Sealed this

Seventeenth Dayv of December, 1991

Attest:

HARRY F MANBECK. JR.

Artesting Officer

Commuissioner of Putents and Trademark s
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